In order to establish a correspondence between the reformulation of quantum mechanics without potential function and the convention quantum mechanics, we obtained the potential function of the New Wilson -Racah quantum system in [3] using any of the proposed formula in [4] . To achieve this, we used the matrix elements of the potential function and the basis element of the configuration space.
Introduction
In paper [1] and [2] , a new formulation of quantum mechanics without potential function was introduced. Basically, the essence of this reformulation was to enlarge the class of quantum systems. It was observed that there are quantum systems that could be described analytically but their potential function are either difficult to specify or impossible to realize analytically. For instance, the potential functions might be non-analytic, Nonlocal, energy dependent, or the corresponding differential wave equation is higher second order and so on. As a result of this formulation, new quantum systems that do not belong to the conventional solvable class in quantum mechanics were obtained [1] [2] [3] However; in [3] , we obtained a new quantum system-Wilson-Racah Quantum Systemwithits discrete energy spectrum, scattering phase shift, and discrete wavefunction (Racah quantum system). But for this physical system, we are yet to get the potential function (either analytically or numerically).
As an inverse quantum mechanical problemand with the aim of reconstructing the associated potential function of a physical system; recently in [4] it was confirmed that once thepotential matrix element of the potential function isgotten and with the basis element; the potential function can be derived using any of the four formulas in [4] . This approach (recovering the potential functions) is applicable to all solvable quantum systems in conventional quantum mechanics and the new various quantum systems derived in this new formulation. So in this paper, we seek to get the potential function of the new Wilson -Racah quantum system
In section 2; we show briefly how the potential matrix element of the potential function can be derived, and in Section 3 we give a review of the first two methods of how the potential functions can be gotten as shown in [4] .
Finally; we plot of the potential function of the Wilson Racah quantum system using its potential matrix elements and the basis element. 
Potential Matrix Elements
. Hence, we can therefore write the wave operation as
H is the Hamiltonian operator and E is the energy of the quantum system. However, in the new formulation, the
where   is a set of parameters associated with the physical system, 
where  is proper function of E and    ; and   d is an appropriate energy integration measure. Therefore
Also, we expect all relevant orthogonal polynomials to have asymptotics   
. Also we can have the wavefunction written as
this corresponds to the case where there coexist continuous as well as discrete energy spectra simultaneously. In this reformulation, the set of the orthogonal polynomials plays the role of potential function in conventional quantum mechanics and also carry the kinematic information-angular momentum. So in the absence of a potential function, the physical properties of the system are deduced from the features (weight function, nature of generating function, distribution and density of the polynomial zeros, recursion relation, asymptotics, and differential or difference equation) of the orthogonal polynomials
Also the orthogonal polynomials (continuous and discrete) satisfy three term recursion relations, and produce a tridiagonal matrix representation for the wave operator through the basis set
Using (2) in (1) 
where
ab  are the recursion coefficients with 0
Sinceall energy polynomials satisfied a three term recursive relationwhich can be rewritten as in matrix form as
, where ,
, is a tridiagonal symmetric matrix of the three term recursion relation; therefore the wave equation (8)is equivalent to three term recursion relation of the energy polynomials
 and implies that the wave operator matrix J H E    will be tridiagonal and symmetric. By this, the matrix representation of Hamiltonian operator can be easily gotten from the three term recursion relation of the energy polynomial and the potential matrix elements of the potential function are easily obtained too.
Since, we always require the matrix wave operator J V T E     be tridiagonal; but if  is non-tridiagonal (i.e., the basis elements are neither orthogonal nor tri-thogonal), then the kinetic energy matrix T will have corresponding energy -dependent components to cancel out the non tridiagonal components. After this, if there still exist further non-tridiagonal components then they will be eliminated by the counter components inV. 
The Potential Function Methods

Given
 
 
Vx of a given system can be gotten numerically. In [4] , four different methods were given in computing the potential function making using of the potential matrix element and the basis set. Here we briefly show the derivations of the first two methods (quick practical reference) and we will advise interested readers to check reference [4] for the other two methods. However, in section 4, we used the four methods to confirm the accuracy of the plot.
First Method
Using the Dirac notation, , the left side and right side of equation (10) can be written as
Approximately equating (11) to (12) when xx   for some N (Large enough natural number); we have
This approximation is valid for finite values of N (since
. Also this formula has been given in [2] without derivation.
Second Method
Here we use the completeness of the configuration space 
equating (14) to (15), we have
In using this formula, only one column (N elements) of the potential matrix element is needed since nm mn VV 
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Conclusion
In an effort to establish the correspondence between recent reformulation of quantum mechanics without potential function and the convention method; we are able to derive the potential function of a new quantum system -Wilson -Racah Quantum System. Also, in this formulation, all solvable quantum systems in the conventional quantum mechanics can be derived through this approach including the new ones, to be best of our knowledge, are unknown in the physics literatures.
Acknowledgement
The author highly appreciates the support of the Saudi Centre for Theoretical Physics during the progress of this work. Specifically, this paper is dedicated to Prof. A.D. Alhaidari.
Appendix A: The Wilson -Racah Orthogonal Polynomial
Here we give the definitions, properties, asymptotic of the Wilson orthogonal polynomial with its discrete version-Racah polynomial as a review for easy understanding. 
The initial seeds   0 n  for this recursion are 0 1
The orthogonality relation of the polynomial is 
The normalized weight function is
The orthonormal version of this polynomial is 
The asymptotics 
